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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a friction stir welding apparatus . 
which can 

stably control pushing force. 

SOLUTION: When a pushing action is carried out by a rotary tool 4, 

the 

rotary tool 4 performs the pushing action as follows. When a screw 
shaft 46 is 

turned in the required direction, a movable member 48 coupled with 
the screw 

shaft 46 by the screw moves, and a first driving shaft 58 also moves 
so as to 

elongate with respect to a second driving shaft 64 in response to the 
movement 

of the movable member 48. As a result, the rotary tool 4 performs 
the pushing 

action. At that time, if the rotary tool 4 must additionally perform 
a rotary 

motion, the rotational movement of the second driving shaft 64 caused 
by a 
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rotary shaft motor 11 is transferred to the rotary tool 4 by means of 
a spline 

coupling. Thus, the elements movable during the pushing action are 
only the 

movable member 48 and the first driving shaft 58 without including 
the rotary 

shaft motor 11. As a result, the weight of the elements movable 
during the 

pushing action can be reduced. 
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ftO, LniCffl\ R 1 KflbM 5 8 fcs Sf 2Ktt«l6 4 Eft LTftSSIjLT, ^ffl)a!lt4 
8fc-»«C»*. n«y-/l/4tt, /JUJEK)fP*fi-5 C fcEftSo * ft C © * , 0*5' >y 
-)\> 4 EHeil^^ fc^to-liS ERR t Ttt> lEiO»2BiliD«64^|ni 
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ctii:i0> SB 2 Minn 6 4<DH*fittx X77-f><S6lcJ: 9 U5 l JKiBbM 5 8 
c gl ? ti 5 c t tc ^ 0 , Nfi >y - ;M li Rg-ii^fi ? <: t c § 5 , 

[ 0 0 2 6 ] 

LfctfoT, 25 1 MM 5 8^S2HI6 4fcftbTX:/5^yii$ ! i02ftT^Sc£fr 
6, njEy-;MEi9RfiBtt«f/5lcBLTtt, 28 2 ftlni 6 4 WHfe^S 1 KiWiWi 
5 8 KGB* 5 C tA'Tt, tiECO!:*, R«7 4 K * 0 /JUEilllff *tr 3 b T 
, ^©ja!#4 8 0finK:#oTffiMM5 8flt!B2K3Btt6 4 K » b T X 7 s 5 W > ISO 

^Litft'f UtC&5, Z<Dtctb, EOfttt*-* 1 ltf£iIKiffl$*f4 8fc5Wttl«:*-* 
77^y b 6 6 EM £ ;£ ft T * ftlffaittKIRLTtt, &aor « 64>tf « 4 8 £8) 10 

.iKitt«l58«»fc4*i:i:fr6, *Kfca*©«B#l»ie»ft*«:i:ea5. c<DTcnb, 

m-ctify i #20* -5 a«»*ftiffiiitt*f/j55 t b/c/juE;jftj®£fj- a c t# 

[ 0 0 2 7 ] 

Sfe, £fctt£|!4 5^0#Si?5 6tf$S!ltt#4 8<D|>JfSftt5 1 <D « « * $ ft b T 1>S C 
Rft^-;l/4 0|ni*sl«tiOI«Wk*S**4io««»iIlli»*f4 8©«* (*Sftg|{ 
4 9 *3£jSfc bfcB^gl! 5 0 Rlf I'JfifSS 5 1 <0«3O * «D & y - ;U 4 <D}£ < T'MfM 
•T5c:i:ti:iS:0,^^Wf<:N*i; > y-;I/4(D^n^JUMl:-t5c: ( !;tCft§o 
[ 0 0 2 8 ] 

W8ttf62*«JB!B, M9 ti$3*ffi)BS, Wl0fiSS4£iiJgf§£*-r„ CO&^ljJB 20 
fcCfc^T, 1)8 £ S 1 *«i»»tW-«liaB*CO^TttW-«F^*WLT*0«W** 

[ 0 0 2 9 ] 

W8t^-rfB2^aEIgfi|K*5^Ttt, 86a-7 >8%5kS3f ljS{fSBtbTlWL 

fttoff^snn^. c ©sstc^^Ttts s su «i ft t* a$ «■ 7 5 cstt's 5 ft 

, ±*«tl#0 ! **t 7 6 C» S»S 5 OJi/iCfe^T, H&iBSOa - 7 b 8 tfWfcSftT^ 
5o co-tflKihtf, f^H##»0*f/5^#ffi*©ffiai:ft*«J:?K:7-^*»il!ib 
. SSfjX^ -y 9 7 7 C t it £ 0 , iHlfiy-^ 4 OJSnH-iftff t H(E»fffcCa^*, 

Pifty-'/u 4 fcgitfl 5 kii, tt»LT»»»»«<y*fi3 c tea*. 

[ 0 0 3 0 ] 30 

M 9 CStS 3 gABfttt, *»<0BuiiBI6O-3--y h 8 */H^fc£BS aMiSOSS** 
bfefeo-CfcSo coSSBCJs^Ttt, K*-ttff#«t«f# 7 5 E, $$0fTj5 * 

Ettfta-y h 8 ffBtfftt 6tlT^*, untifttf. «ft * 7 - * W 1 , 

ARS> gftJtiXflL n*y h**fl!^TSIISfrt©CilttR»:i-? hE&AU ^©&x ± 

E£»G:i-'y Y 8 fc*2ttJi5 t C * 9 *a«ffSOtff/fcfc* £ fc fc 3 „ 

[ 0 0 3.1 ] 

0 1 0 Knitm 4 $ttj*8ii. ME«ft*f > 1 ©Mfc*£fr l, 1 *, *» 40 

b-;I/ 7 8 6^7 7 9 , S^^8 0*MTB OTtf ft fe OTf ft S. cOg^ 

jjyitt, /<7>*-7 9fcfil!)1fea8 0ili:J:5TftI«)S»*t«cfc«<?#, ftJi 

Sli^^Uffl^LT, ffiBRfcH (Hwft) WK-by h«tift7-*CWbT, 
£JIj5tt©#*S»*ft^T*»iB#Stf*?/5 CfcEft*. ft 5*8 1 ttfijUX** 

8 2 tt«||p-/\-*X-e»*. 
[ 0 0 3 2 ] 

ft. *58wob««. raaesft;fcfe©icifi&'*\ 3snWE»s b^ifi^aspj^i: bras 

[Mift"0ffi*asJJW] 

CM l ] SB 1 %l&Bmic&Z&<}%®<D®tM®tilZ*tMo 50 
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CM 3 ] M 2 (DtMlfil Wo 

[H 4 ] $"-X, K 7? e> H fc f iflf H 

cms] m 4 o c - c agaiftiiftifiiWc, 

CM 6] M 5* F/ifr&JifcWo 
CM 7 ] M 4 ©D - DUBflftNo 
CM 8 ] »2*aSJgfig*^fi»WI«| 0 
CM 9 ] S3*I)^{|«^tSJWW 0 
CM l 0 ] 35 4 *ffiJ*ft*jK?iKiJ]H. 
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4 6 feCtt 

4 8 

5 1 I'jfltt 
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